mAbs 44-22-1 (anti V,66) (11) or (antiVA&1/V,e8.2) (6) followed by fluorescent goat anti-rat second reagent. Cortisone-resistant thymocytes (CRT; obtained 48 h after injection of 4 mg i.p. of hydrocortisone) were found to express comparable percentages of V06 and V08. For H-2 typing, nylon wool-purified spleen cells were incubated at 20°C with mAbs 100-5.28 (anti-KkD') and 34-1-2 (anti-KdDd) (12) . Samples were analyzed on an EPICS Profile flow cytometer (Coulter Electronics, Inc., Hialeah, FL).
5'Cr-release Assay. Vaccinia virus (Lancy strain; Schweizerisches Serum and Impfinstitut, Bern, Switzerland) was injected intravenously in a dose of 3 x 106 PFU. Infected mice were killed 6 d later and single spleen cell suspensions were tested for CTL activity on virus infected and uninfected 5'Cr-labeled target cells as described in detail elsewhere (1, 13) .
Results and Discussion
Characterization and Examination of Vg6 Usage in Bone Marrow Chimeras. In BALB/c -"DBA/2 allogeneic chimeras where Mlsb (H-2d) stem cells were used to reconstitute Mlsa (H-2d) mice only low levels of Vg6+ T cells were found (Table I) . Therefore host-derived radioresistant cells were capable of inducing tolerance to Mlsa. The converse combination, i.e., DBA/2 (Mlsa)--BALB/c (Mlsb), showed that MIsa expression by lymphohemopoietic cells alone was also sufficient to induce tolerance . The same conclusions may be derived from observations in Fl-parent chimeras (Table II) . Thus, irradiated mice retain their ability to express Mlsa and tolerogenic Mlsa can be provided by chimeric donor-and host-type cells.
The lower percentages of Vg6' or V08' cells in bone marrow chimeras compared with untreated mice was partially because of the decreased proportion of T cells in lymph node preparations (-50 vs. 65% Thy-1 + cells) ; analysis was performed relatively soon after reconstitution of the chimeras . Since the lower percentages were found in syngeneically and semiallogeneically reconstituted animals, it probably reflects radiation damage and/or less efficient T cell maturation in chimeras .
Evidence for Intercellular Transfer ofMls°in Irradiation Bone Marrow Chimeras. H-2q mice possess V#6+ T cells, irrespective of Mlsa expression (Table I) ; the same is found in syngeneic control chimeras of this haplotype. Using H-2d/I-E+ and H-2q/1-E-mice we prepared F1--parent chimeras in which Mlsa was only expressed by H-2q-bearing (DBA/1) cells (Table II) . Such cells lack I-E molecules and do not efficiently present Mlsa for either stimulatory response or for tolerance induction (9) . These chimeras eliminated V06+ T cells, demonstrating that for induction of tolerance Mlsa and I-E antigens may be provided by distinct cell subsets. Therefore, Mlsa had to be transferred to appropriate APCs.
I-E-Mls°Spleen Cells Induce Neonatal Tolerance in I-E + Mlsb Recipients. The capacity of Mlsa spleen cells to induce neonatal tolerance was tested on (BALB/c x B10.G)Fl newborn mice ; they were injected within 24 h of birth with 100 x 106 spleen cells of DBA/1 or DBA/2 mice . 2 wk later we analyzed V06 and V08 expression on CRT (Table III) The presented data confirm recent experiments by Pullen et al . (14) , using a different mAb specific for Vg3 that correlates with reactivity to Mls`. Analysis of A (Mlsc, class 11 nonpermissive) + B (Mlso, class II permissive)-AxB (Mlsb) irradiation bone marrow chimeras revealed absence of Mls`-specific Va3+ T cells in these chimeras . Our results are also compatible with in vitro studies published by DeKruyff et al . (15) showing that Mlsa-specific T cell clones proliferated when cocultured with DBA/1 stimulator B cells only if I-E+ splenic adherent cells were added . (Table II) and for effector T cell restriction specificity (Table  IV) . After infection with vaccinia virus the bone marrow chimeras expressed anti- viral T cell immunocompetence restricted predominantly to the H-2 haplotype of the thymus . In presence of Mlsa and I-E the chimeras had reduced levels of Vß6+ cells (Table II) , no matter whether their T cells were restricted to H-2q or H-2d. Therefore, selection of Vß6 + T cells apparently did not depend on the restriction specificity of effector T cells determined by the thymus . We obtained similar results with chimeras developing effector T cells restricted to H-2k (data not shown) . Thus, tolerance induction to Mlsa is not I-E allele restricted, but generally I-E dependent. The rules of Mlsa recognition and induction of tolerance shown here are compatible with the earlier findings that in H-2d and H-2q Mice I-A is not involved, and the presence of I-E is necessary and sufficient for Mlsa recognition independent of the I-E allele (9, 16) . The fact that Mlsa obviously does not exhibit the typical characteristics of T cell antigens, but still requires MHC molecules for presentation, may be called "pseudo-restriction" in contrast to the usually allele-specific restricted T cell recognition. This may be due to the low degree of polymorphism of I-E molecules (17) .
In conclusion, our experiments are in agreement with the hypothesis of Mlsa being a peptide: as a whole or as fragments thereof it may be shed, reprocessed, and/or bound to I-E antigens . What remains unclear is why and how Mlsa peptides or Mlsa fragments stimulate such a high proportion of T cells.
Summary
Tolerance to Mlsa has been shown to be associated with clonal deletion of cells carrying TCR ß chain variable regions Vß6 or Vß8.1 in mice possessing I-E antigens . To evaluate the rules of tolerance induction to Mlsa we prepared irradiation bone marrow chimeras expressing Mlsa or Mlsb and I-E by different cell types. Deletion of Vß6+, Mlsa-reactive T cells required the presence of Mlsa and I-E products either on bone marrow-derived cells or on irradiated recipient cells. Tolerance was induced when Mlsa and I-E were expressed by distinct cells of the chimera. Also neonatally tolerized mice exhibited depletion of Vß6+ cells after injection of I-EMlsa spleen cells (DBA/1) into newborn I-E + Mlsb mice (BALB/c x B10.G)Fi . These results suggest that the product of the Mlsa locus is soluble and/or may be transferred from cell to cell and bound to I-E antigens .
The chimera experiments also showed that tolerance to Mlsa is H-2 allele independent, i.e., is apparently unrestricted . Differentiation of chimeric (H-2d/Mlsa x H-2q/Mlsb)Fi stem cells in either an H-2d or an H-2q thymus revealed that tolerance assessed by absence of Vß6+ T cells is not dependent on the thymically determined restriction specificity of T cells.
